AGEs Promote Oxidative Stress and Induce Apoptosis in Retinal Pigmented Epithelium Cells RAGE-dependently.
Advanced glycation end products (AGEs) are extremely accumulated in diabetes mellitus, particularly in retinal vascular and epithelium cells, and are confirmed to contribute to diabetic retinopathy (DR). In the present study, we determined the promotion by AGEs to the oxidative stress and mitochondrial dysfunction in retinal pigmented epithelium ARPE-19 cells and investigated the influence by the knockdown or the overexpression of receptor for AGEs (RAGE) on the AGE-promoted oxidative stress and mitochondrial dysfunction. Furthermore, we determined the induction by AGEs to the cell apoptosis and to the activation of B-cell lymphoma 2 (Bcl-2) families in the AGE-BSA-induced apoptosis, and examined the RAGE-dependence in such induction. Results demonstrated that AGE-BSA upregulated the hydrogen peroxide production and induced mitochondrial dysfunction in ARPE-19 cells, dose-dependently. And the further investigation indicated that the AGE-RAGE interaction was required for the induction of oxidative stress and mitochondrial dysfunction. Moreover, the AGE-BSA treatment promoted a significantly high level of apoptotic cells, and the Bcl-2 family was implicated in the AGE-BSA-induced apoptosis, there was a significant high level of Cyt c release, Bcl-2-associated X protein (Bax) induction, Bcl-2 reduction, and caspase 9 activation in the AGE-BSA-treated cells. In conclusion, the present study recognized the apoptosis induction by AGE-BSAs in the retinal epithelium ARPE-19 cells, RAGE-dependently. The mitochondrial dysfunction was induced, and the Bcl-2 family was deregulated during the AGE-BSA-induced ARPE-19 cell apoptosis.